Abstract. The ontogeny of orientation mechanisms in migratory birds involves a complex of programmed learning rules and calibrations between the several compasses used during migration. Visual information at sunset, especially the pattern of polarized skylight, provides a primary source of orientation information for night-migrating species. To examine the development of visual orientation mechanisms at sunset, hand-raised Savannah sparrows, Passerculus sandwichensis, were given controlled experience with the clear daytime sky during the first 3 months of life. One group of birds saw the daytime sky only within an earth-strength magnetic field with magnetic north shifted 90 clockwise to true east; a control group had similar exposure to the sky within a normal, unshifted magnetic field. Orientation tests were performed on clear evenings between the time of sunset and the first appearance of stars within a vertical magnetic field of normal earth intensity (no directional magnetic information). There was no difference in the orientation of the two groups: both showed southwestward orientation. Contrary to indications from earlier experiments, the visual orientation mechanism at sunset develops independently of magnetic directions and, in this context, is similar to the ontogeny of stellar orientation.
Migratory orientation in the Savannah sparrow, Passerculus sandwichensis, and other nocturnal migrants is based on a suite of interacting compass senses: magnetic, polarized light, star and perhaps sun compasses (reviewed in Wiltschko & Wiltschko 1991; Able 1993; Able & Able 1996) . Migratory songbirds are born with two apparently innate representations of the direction of the first migration, one coded with respect to the magnetic field, the other with respect to the axis of celestial rotation (Wiltschko et al. 1987 ). These two orientation reference systems interact through a complex web of calibration both during early development and in mature individuals (Able & Able 1996) . Here we focused on the ontogeny of visual orientation mechanisms used at dusk; that is, between the time of sunset and the first appearance of stars.
Visual information at sunset is of primary importance in the migratory orientation of the Savannah sparrow and other night-migrating passerine birds (Moore 1980 (Moore , 1982 (Moore , 1987 Able 1993) . Considerable evidence now indicates that polarized skylight patterns provide the relevant visual information used in dusk orientation (Helbig 1990 (Helbig , 1991 Moore & Phillips 1988; Phillips & Moore 1992) . In earlier experiments on the development of orientation mechanisms used at sunset, we showed that Savannah sparrows exposed to manipulated patterns of clear sky polarization during the first 2 months of life developed predictably altered migratory orientation directions (Able & Able 1990a). Additional results, based on small sample sizes, suggested that the magnetic field assigned directionality during the learning of the polarized light compass (Figure 5 in Able & Able 1990a) .
Subsequent studies on the development of magnetic orientation showed that polarized skylight provides the necessary and sufficient daytime stimulus for calibration of the preferred magnetic direction of migration (Able & Able 1993 , 1995a . These results were consistent with a general scheme in which celestial rotation, revealed through stars at night and polarized skylight patterns during the day, provides a reliable source
